This issue marks the fourth special issue on ultrafinegrained (UFG) materials to be published in the Journal of Materials Science. The scientific works given here represent selected papers from the Seventh International Symposium on Ultrafine-Grained Materials (UFG VII), which was held in Orlando, FL, USA from March 11-15, 2012. The symposium attracted 160 abstracts from 25 countries, making it the largest symposium at the 2012 TMS Annual Meeting and Exhibition. The UFG symposium provides a forum on the topics of fabrication of UFG and nanocrystalline materials including conventional and emerging technologies and advancements, fundamental issues in severe plastic deformation (SPD) processing and SPDprocessed materials, UFG and nanocrystalline microstructure evolution, mechanical and physical properties, deformation mechanisms, superplasticity, joining and bonding, computational and analytical modeling, structural and functional applications, and thermal stability.
Ultrafine-grained materials include all classes of metals and composites with domains less than 1 lm (1,000 nm) in size. Nanocrystalline materials, typically defined to have domain sizes less than 100 nm, are certainly a subcategory within UFG materials. Within the community represented at the bi-yearly UFG meeting, there is an added expectation that the materials will be ''bulk'' in nature such that physical and mechanical properties can be measured.
The largest contributions by number have been from researchers investigating SPD of metals and alloys via methods, such as equal-channel angular extrusion/pressing (ECAE/ECAP), high-pressure torsion (HPT), accumulative roll bonding (ARB), and a number of other similar methods that can rapidly refine grain structures to submicrocrystalline regimes with the additional benefit of no change in workpiece cross-section, as would occur during conventional wrought processing, such as rolling, drawing, extrusion or forging. Proportional to the high number of researchers in this area, the bulk of the papers given here are related to SPD processing methods. Another general approach to synthesizing UFG materials is via powder processing routes. Typical approaches here include mechanical alloying and cryomilling, which severely deform powder materials, followed by consolidation methods that retain the nanocrystalline microstructures obtained. Recent consolidation methods utilized include hot-isostatic pressing (HIP) and spark plasma sintering (SPS), however, there has been a recent trend towards synthesis of powders with thermal stability that can be consolidated through conventional methods at elevated temperatures with little grain growth. Such advancements should open up the door to powder metallurgy alloys with tailored microstructures and properties.
The UFG community continues to grow rapidly, and papers represented here highlight the timely development of new processing methods, computational capacity for simulation tools, and concurrent development of atomicscale resolution microscopy tools, 3D-microscopy and in situ characterization. These methods have led to unprecedented scientific advancements that are expected to extensively improve material properties and thus facilitate more applications in the near future.
